Sub-cellular distribution of endothelin signaling pathway components in ventricular myocytes and heart: lack of preformed caveolar signalosomes.
Stimulation of endothelin receptors (ETRs) leads to activation of the extracellular signal-regulated protein kinase (ERK) cascade. It is unclear whether compartmentalization to lipid rafts is necessary for proper endothelin signaling, as methodologies employed to isolate and study caveolae involve detergent extraction, which may induce aggregation of membrane-associated proteins. The present study was to determine if components of the endothelin-1 (ET-1) pathway leading to ERK activation localize to caveolae and constitute preformed signalosomes. Microsomes were prepared from intact ventricular myocardium, in the absence of detergents, and fractionated by differential and sucrose-density gradient centrifugation to determine if caveolins and components of the ETRs post-receptor signaling cascade were in vesicles having similar physical properties. Confocal fluorescence microscopy, followed by digital deconvolution, was employed to determine if the signaling proteins colocalized with caveolin within intact, freshly isolated adult myocytes. With the exception of ET(A)Rs, proteins from the ET-1 pathway copurified in part or entirely (Galpha(11)), with caveolin-1 and caveolin-3. In contrast, with the exception of Galpha(q/11), Galpha(i3) and Gbeta G-protein subunits, most of the proteins studied showed little colocalization with caveolin-3. Thus, although components of the ET-1 signaling pathway may exist in vesicles having similar characteristics to vesicles containing caveolin, these proteins did not associate with caveolae in intact myocytes. The lack of detectable colocalization of caveolin-3 with proteins within the endothelin post-receptor signaling system in intact myocytes argues against the presence of a preformed, caveolae-associated signalosome.